Abstract：The centrifugal oil purifier is used in ships for purifying the engine lubrication oil. The momentum needed for the rotation of the cylindrical chamber is obtained by jet injections. The dust particles in the oil are separated by the centrifugal forces moving to the inner wall of the rotating cylindrical chamber body. The dust particles are eliminated when the particles are adsorbed onto the surface of the inner wall of the chamber body. The flow characteristics and the physical behaviours of particles in this centrifugal oil purifier have been investigated numerically and the filtration efficiencies have been evaluated. For the calculations, a commercial code has been used and the SST k-ω turbulence model has been adopted. The MRF (Multiple Reference Frame) method has been introduced to consider the rotating effect of the flows. Under various variables, such as particle size, particle density and rotating speed, the filtration efficiencies have been evaluated. It has been verified that the filtration efficiency is increased with the increments of the particle size, the particle density and the rotating speed of the cylindrical chamber.
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The flow characteristics and the physical behaviours of particles in this centrifugal oil purifier have been investigated numerically and the filtration efficiencies have been evaluated. For the calculations, a commercial code has been used and the SST k-ω turbulence model has been adopted. The MRF (Multiple Reference Frame) method has been introduced to consider the rotating effect of the flows. Under various variables, such as particle size, particle density and rotating speed, the filtration efficiencies have been evaluated. It has been verified that the filtration efficiency is increased with the increments of the particle size, the particle density and the rotating speed of the cylindrical chamber.
Introduction
An oil purifier is one of the key components in marine diesel engines.
Generally, FO(Fuel Oil) purifier, LO (Lubrication Oil) purifier and system oil filter have been widely used for maintaining clean condition in marine engines. The extension of life expectancy of oil is strongly required due to soaring oil price. As a result, the importance of the purifier is rising. There have been several studies on the centrifugal type filters. Jeong [2] carried out a study on the standard criteria of solid particle separation test for marine centrifugal purifier. Lee and Kim [3] carried out a basic study on the The purpose of this study is to investigate the flow characteristics inside of the centrifugal oil purifier and the movements of the impurity matters for the case of actual using conditions. Further, the effects of number of blades, particle density, particle size and rotating speed of the filter have been also investigated in terms of filtration efficiency. 
Results and Discussion
The filtration efficiency has been defined by the ratio of the particle numbers filtrated over the total particle numbers inserted into the purifier.
Accordingly, the filtration efficiency can be described as the following Eq. (2). In case of the particle density ρ=6000 kg/m3, the efficiency begins increasing at the size of 30μm. In case of the particle density ρ=1000 kg/m3, the efficiency begins increasing at the size of 75μm. Physical behaviour of particles for the various models (N: 3500 rpm, particle density: 6000 kg/m3, particle size:30μm) disappeared, which implies that many particles are eliminated by the paper filter installed at the outer wall of the rotating chamber. Figure 8 shows the effect of the number of blades to the filtration efficiency under the condition of 3500 rpm and ρ=3000 kg/m3 of particle density. In case of the 8-blade, the highest efficiency is seen among the three cases for all particle sizes. However, the differences of the efficiencies become small over the size 50μ m, which implies that the effects of the blade number to the efficiency is not seen any more over a certain number of blades.
This sort of result can be found in the studies on the centrifugal pumps.
According to the studies done by Oztekin et al. [8] and Stepanoff et al. [9] , the optimal number of blades is 5 to 9 for the centrifugal pumps. 
Conclusion
The characteristics of fluid flow and the physical behavior of the dust particles in a centrifugal oil purifier have been numerically investigated by using CFD simulations to estimate the filtration efficiencies.
The effects of particle size, particle density, and rotating speed of centrifugal filter have been examined. It have been found that the filtration efficiency increases as the particle size, particle density, and rotating speed of fluid increase. And the 8-blade case showed the highest efficiency among three cases along all particle sizes, although the effect reduces over the particle size 50μm. For increasing filtration efficiency at the size smaller than 30μm, additional studies and investigations are needed.
